Pulmonary Vasodilation by Intravenous Infusion of Organic Mononitrites of 1,2-Propanediol in Acute Pulmonary Hypertension Induced by Aortic Cross Clamping and Reperfusion: A Comparison with Nitroglycerin in Anesthetised Pigs.
Suprarenal aortic cross clamping (SRACC) and reperfusion may cause acute pulmonary hypertension and multiple organ failure. The organic mononitrites of 1,2-propanediol (PDNO), an NO donor with a very short half-life, is a more efficient pulmonary vasodilator and attenuator of end-organ damage and inflammation without significant side effects compared to nitroglycerin and inorganic nitrite in a porcine SRACC model. Anesthetised and instrumented domestic pigs were randomised to either of four IV infusions until the end of the experiment (n = 10 per group): saline (control), PDNO (45 nmol kg min), nitroglycerin (44 nmol kg min), or inorganic nitrite (a dose corresponding to PDNO). Thereafter, all animals were subjected to 90 minutes of SRACC and 10 hours of reperfusion and protocolised resuscitation. Hemodynamic and respiratory variables as well as blood samples were collected and analysed. During reperfusion, mean pulmonary arterial pressure and pulmonary vascular resistance were significantly lower, and stroke volume was significantly higher in the PDNO group compared to the control, nitroglycerin, and inorganic nitrite groups. In parallel, mean arterial pressure, arterial oxygenation, and fraction of methaemoglobin were similar in all groups. The serum concentration of creatinine and tumour necrosis factor alpha were lower in the PDNO group compared to the control group during reperfusion. PDNO was an effective pulmonary vasodilator and appeared superior to nitroglycerin and inorganic nitrite, without causing significant systemic hypotension, impaired arterial oxygenation, or methaemoglobin formation in an animal model of SRACC and reperfusion. Also, PDNO may have kidney-protective effects and anti-inflammatory properties.